Efficacy of substituted 9-aminoacridine derivatives in small cell lung cancer.
Topoisomerase II (TopoII) plays a critical role in the processes of replication, transcription, and decantenation in the cell and is an important chemotherapeutic target in the treatment of small cell lung cancer (SCLC). Current treatment strategies for SCLC employ the use of topoII poisons which stabilize the topoII-DNA transient covalent complex, inducing double stranded DNA damage and cellular death via apoptosis in cancer cells. Despite their effectiveness the topoII poisons are known to induce secondary malignancies in a small population of patients, stimulating the search for new compounds with less toxicity. Recently a small library of substituted 9-aminoacridine derivatives was discovered that displayed topoII catalytic inhibitory properties. In this work we assess their ability to inhibit proliferation and induce cellular death in SCLC. The results indicate effective inhibition of cellular proliferation at EC(50) values in the low μM range. Western blot analysis of p62/LC3 levels, the AKT/mTOR pathway, and the ERK1/2 pathway indicate that autophagy is occurring as the primary mechanism of cell death; furthermore, the Guava Nexin and caspase 3/7 activation assays indicate that apoptosis does not occur. While it is unlikely that the active concentration of these compounds could be achieved in vivo, they show great promise for the use and effectiveness of acridine derivatives in the treatment of SCLC in the future.